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(54) LANCET ASSEMBLY 

(57) A blade type lancet assembly which can be 
easily maintained in a germfree state. The lancet 
assembly (10) comprises a lancet structure and a 
holder (16) combined with the lancet structure. The lan- 
cet structure includes a lancet member (40) having a 
piercing element and an ejector (42) for ejecting the ele- 
ment, and the exposed portion of the piercing element 
is covered with a resin. 
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Description 

FIELD OF THE INVENTION 

The present invention relates generally to a lancet 5 
assembly or a pricking device such as a finger pricking 
device which wounds skin to permit the collection of a 
small amount of blood. More specifically, the invention is 
directed to such an assembly which easily ensures ste- 
rility of the lancet before its use, which is also disposa- w 
ble which is easily produced and which is conveniently 
used. 

BACKGROUND QF THE INVENTION 

15 

Various lancet assemblies or finger-pricking 
devices are commercially available to hospitals, clinics, 
doctors' offices, and the like, as well as to individual 
consumers. Such devices include a lancet body which 
comprises a sharp-pointed member or a sharp-edged 20 
member, namely a pricking member (such as a blade- 
like member or a needle-like member) that is used to 
make a quick puncture or incision of the patient's skin in 
order to provide a small outflow of blood. Various tests 
may be employed using only small amounts of blood so 25 
that Wood flowing from such a wound or puncture is nor- 
mally sufficient for these tests. 

Such lancet assemblies are typically sterilized 
beforehand when they are produced, and they have to 
be maintained in a sterile condition before use to ensure 30 
that the lancet is not contaminated by its surrounding 
environment. In addition, in order to prevent the lancet 
from wounding a user of the assembly or any other 
object around the user upon contact of the pricking 
member therewith daring handing the assembly, the ss 
pricking member generally should not be unnecessarily 
exposed. 

After using of the assembly, sufficient care must be 
taken by the user to avoid being punctured by a used 
lancet assembly. The risks in handling used lancets are 40 
greatly increased due to present day concerns regard- 
ing communicable diseases transmitted through body 
fluids such as blood. The lancet assembly must be care- 
fully handled until it is property disposed. Advances 
have been made in recent years to increase safety in as 
handling such used devices. For example, pricking 
devices are currently available which include a single 
shot firing mechanism having the features of automatic 
ejection and retraction of the blade edge tip from and 
into the assembly. so 

One such lancet assembly, lor example, is shown in 
Danish Design Patent No. MR 0933 (granted on Octo- 
ber 1, 1992) or its counterpart U.S. Patent No. 
5,439,473. The Danish Design Patent lancet assembly 
is a self-contained device that includes a lancet struc- 55 
ture> which includes a unitary ejector (projector or injec- 
tor) and lancet element, used in combination with a 
holder (or a protective sheath or sleeve). The lancet 
structure is contained in the holder after use. The disclo- 



sures of the Danish Design Patent and the U.S. Patent 
are incorporated herein with the reference for ail pur- 
poses. 

The Danish Design Patent lancet assembly is com- 
mercially available from Moduiohm A/S (Denmark) 
under a trade name of Vitrex, of which structure and a 
working principles are schematically shown in Figs. 1 to 
7, wherein 

Fig. 1 shows a lancet assembly 10 before its use 
wherein a lancet structure 14 is incorporated into a 
holder 16; 

Fig. 2 schematically shows a schematic front view 
of the lancet assembly in Fig. 1 wherein only the 
holder 16 is shown in a cross-sectional view so as 
to clarify a condition of the lancet structure 1 4 in the 
holder 1 6; 

Fig. 3 schematically shows a schematic front view 
which is similar to the view shown in Fig. 2 wherein 
the lancet structure 14 is further depressed into 
inside of the holder 16 from the condition shown in 

Fig. 2; 

Rg. 4 schematically shows a schematic front view 
which is similar to the view shown in Fig. 2 wherein 
the lancet structure 14 is being ejected for its use; 
Fig. 5 schematically shows a schematic front view 
which is similar to the view shown in Fig. 2 showing 
the lancet structure 14 after use; 
Fig. 6 schematically shows an exploded perspec- 
tive view of the lancet structure 1 4 which is used for 
the lancet assembly shown in Figs. 1 to 5 before a 
blade 44 has been mounted; and 
Rg. 7 schematically shows a perspective view of 
the lancet structure 1 4 after the blade 44 has been 
inserted from a condition shown in Fig. 6. 

The shown lancet assembly 10 essentially com- 
prises a unitary lancet structure 14 and a holder 16. It is 
preferable that the lancet structure 14 of the lancet 
assembly 10, excluding the pricking member 44 (for 
example a blade member), be made of a polymer, such 
as a polyacetal (POM) resin, a polybutylene terephalate 
(PBT) resin or a polyester copolymer resin for the mem- 
ber 14, and the holder 16 be made of an acrylonitriie- 
butadienestyrene (ABS) resin, a polycarbonate resin, a 
polystyrene resin, a polyethylene resin or a polypropyl- 
ene resin, each being injection molded as a unitary 
structure. During use, the members 14 and 16 move 
between the relative positions shown in Figs. 2, 3, 4 and 
5 sequentially. 

The holder 16 includes a cavity 18 extending along 
an ejecting direction of the lancet structure 14 which 
cavity cooperates with an opening 20 for receiving the 
unitary lancet structure 14. Adjacent the opening 20 are 
outwardly extending flanges 21, as shown in Fig. 1, 
which are used to hold the holder 16 between the fin- 
gers of the user during operation of the lancet assembly 
10. The cavity 18 includes guidance channels 80 on and 
along opposite sides of the inner wall of the cavity 1 8, 
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which channels cooperate with mating protrusions 50 
(such as pins) provided on a lancet body 46 of the lan- 
cet structure 14 so as to smoothly control movement of 
the lancet body 46 along the channels 80 within the cav- 
ity 18. The opposite end (a side wall) of the holder 16 
relative to the opening 20 is provided with an aperture 
26 through which, during use of the assembly 10, a tip 
portion of the pricking member 44 protrudes and then 
retracts. 

The holder 16 further includes channels or open- 
ings 30 along opposite sides, which open into the cavity 
1 8 (and thus the channels pass through the walls of the 
holder). For further controlling movement of the unitary 
lancet structure 14 within the holder 16. arms 32 of the 
holder 16 disposed within the openings 30 include 
engaging protrusions 34, which extend into the cavity 
18. The significance of these members will become 
clear upon a more detailed explanation of the unitary 
lancet structure 14, which will be shown below. 

The unitary lancet structure 1 4 comprises a lancet 
member 40 and an ejector 42. The lancet member 40 
includes a pricking member (such as a blade or a nee- 
dle) 44 and a lancet body 46 having a pair of cantilev- 
ered arms 48. To guide movement of the lancet member 
40 through the holder 16, pins 50 are provided on the 
remaining opposite sides (the front side and the back 
side in Fig. 2) of the lancet body 46. As the lancet struc- 
ture 14 is positioned within the holder 16 and actuated, 
the pins 50 cooperate with the guidance channels 80 
provided on the inner walls of the cavity 1 8 to control the 
periscoping movement of the lancet member 40 having 
the pricking element 44 along the channels 80 within the 
holder 16. Hie pricking element 44 of the lancet mem- 
ber 40, which is secured to and protrudes from one side 
of the lancet body 46, is formed from stainless steel or 
the like and includes a sharp point for piercing the 
patient's skin. 

The ejector 42 includes a compressible spring 
member 54 and a U-shaped actuator 56. The U-shaped 
actuator 56 includes a base portion 58, to which the 
compressible spring member 54 is coupled, and 
upstanding actuator arms 60 are positioned perpendic- 
ularly at both ends thereof. The opposite end of the 
spring member 54 is attached to the lancet body 46. 
The lancet structure 14 is sized such that it may be dis- 
posed and smoothly move within the opening 20 and 
cavity 18 of the holder 16 in the positions shown in Figs. 
2 to 5. 

To retain the lancet structure 14 in place within the 
opening 20 and the cavity 18 of the holder 16 prior to 
actuation of the lancet assembly 10, as shown in Fig. 2, 
outwardly extending lips (protrusions) 62 and 64 are 
provided along the outer surfaces of the actuator arms 
60. In the position of Fig. 2, the lips 62 having tapers 
which opens upwardly are disposed within the channels 
30 such that each of the lips 62 seats against the upper 
edge of each channel 30. As a result, the lancet struc- 
ture 14 cannot be pulled out of the holder 16 even 
though it is drawn along a direction opposite to the 



arrow A. The lips 64 are disposed adjacent the opening 
20 of the holder 16. It may be noted that the outer sur- 
faces of the lips 64 are tapered upwardly from the open- 
ing 20 so that the U-shaped actuator 56 easily slides 
s into the holder 16 with cooperation of a tapered portion 
20 (so called guiding portion) of the wall edge forming 
the opening 20 when the actuator 56 is depressed into 
the holder 16. 

Before being in the condition of Fig. 2, the lips 62 

10 seat against the edges of the opening 20 of the holder 
16 when the lancet structure 14 is inserted through the 
opening 20. Similarly to the lips 64, the tapers of both 
the lips 62 and the opening 20 make the insertion of the 
lancet structure 1 4 smooth and result in the condition 

is shown in Fig. 2. The tapers cooperate with elasticity (a 
property which causes transient deformation and then 
return therefrom) of the actuator 56, especially the arms 
60 so as to make the insertion of the lancet structure 14 
into the holder 16 smooth. 

20 The lips 64 further function to lock the lancet struc- 
ture 14 in position within the holder 16 (a position 
wherein the pricking element 44 does not come out of 
the holder 16) after use of the lancet assembly 10. 
Namely, as seen from Fig. 5 which shows a position 

2s after use, the lips 64 are disposed within the respective 
channels 30 such that they may abut against the upper 
edges of the channels 30 as stops when the lancet 
structure 14 is pulled along a direction of the arrow A' so 
as to pull the structure 14 of the holder, which abutment 

30 prevents the members 14 and 16 from separating from 
each other, namely the lancet structure 14 is not pulled 
out of the holder 1 6. 

The actuator arms 60 function as an actuator for 
releasing (or ejecting) the lancet member 40 to permit 

35 the blade end 44 to protrude from the aperture 26, as 
will be apparent from the explanation set forth below. 
The end of each actuator arm 60 is provided with an 
inwardly tapered lip 68 along the inner surface of the 
arm 60, and an outwardly tapered lip 62 having an out- 

40 side surface 70. 

The operation of the lancet assembly 10 will be 
described with reference to Figs. 2-5. Prior to actuation 
of the assembly, the members 14 and 16 of the assem- 
bly 10 are disposed in the relative positions shown in 

45 Fig. 2. The lancet assembly is usually supplied to the 
user in the form shown in Fig. 2. To use the assembly 
the user takes the holder 1 6 between his fingers and 
places the end of the holder 16 containing the aperture 
26 against the skin of the patient. The user then uses 

so his thumb to depress the U-shaped actuator 56 into the 
holder 16 along a direction of the arrow A, as shown in 
Fig. 2. As the actuator 56 is depressed, the engaging 
protrusions 34 of the holder 16 contact extensions 48 on 
the arms 48 canti levered at ends of the lancet body 46 

55 (provided that a clearance is originally present between 
them) so that the arms 48 cannot further proceed and 
the lancet member 40 is held in this position. As a result 
of the lancet member 40 being held in this position, the 
protrusions 34 compress and energize the spring mem- 
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ber 54 as the user continues to depress the actuator 56. 
In the embodiment shown in Fig. 2, since the arms 48 
have already substantially abutted against the protru- 
sions 34, energizing starts simultaneously with the 
depression, 5 

As the user further continues to depress the actua- 
tor 56, the ends of the actuator arms 60 approach and 
contact or almost contact the engaging protrusions 34, 
move the ends of the arms 32 outwardly and the ends of 
the arms 48 inwardly with aid of the tapered surfaces 70 10 
and lips 68 and then separate (or release) the exten- 
sions 48 of the cantilevered arms 48 of the lancet mem- 
ber 40 from the engaging protrusions 34 of the holder 
16 which has been engaged with the arms 48, as shown 
in Fig, 3. This is because easy transient deformation (or is 
displacement) of the arms 32. 60 and 48, especially the 
ends thereof due to the plasticity resulted from plastic 
materials which form the holder 16 (including the arms 
32), the actuator 56 and the lancet body 46 (including 
the arms 48). 20 

As the engaging protrusions 34 and the arms 48 
disengage from the abutting position thereof, the com- 
pressed spring member 54 is substantially no longer 
restrained along a direction of the arrow A, and releases 
the accumulated energy to eject the lancet member 40 25 
toward the aperture 26, as shown in Fig, 4. The com- 
pressed spring 54 extends such that the lancet member 
40 moves to a position as shown in phantom in Fig. 4, 
so that the pricking member 44 protrudes from the aper- 
ture 26 to pierce the skin. After extension, the spring 30 
member 54 returns to its position immediately due to its 
plasticity, as shown in Fig. 5. 

After the use of the lancet assembly 10, it is the 
position shown in Fig. 5. Since the pricking element 44 
is held in the holder 16 and the lips 64 function as stops, 35 
the lancet structure 14 is not pulled out of the holder 16 
even when the lancet structure is pulled along a direc- 
tion of the arrow A', as described above. So, the pricking 
element is not exposed outside and the used lancet 
assembly can be handled and disposed safely. In addi- 40 
tion, even when such an assembly is intended to be 
reused, it is impossible to do so since the spring mem- 
ber cannot be energized. 

DISCLOSURE OF THE INVENTION 45 

In the prior art lancet assembly using the blade as 
described above, the pricking member 44 is not 
shielded and tt is exposed. Namely, the blade edge 44 
of the iancet structure 14 incorporated into the holder 16 so 
is not covered at all and it is exposed within the holder 
16. Therefore, each individual lancet assembly in the 
position as shown in Fig, 1 must be packed as a unit in 
a blister package or a resin made container, the whole 
of which has to then be sterilized. This type of packag- 55 
ing and its sterilization are relatively expensive (the cost 
for the sterilization is proportional to a volume including 
the package). 

As shown in Fig. 6, the lancet structure 14 is 



assembled by inserting the exposed blade 44 in the 
direction of the arrow into the lancet body 46. Fig. 7 
shows the position of the blade 44 and lancet structure 
14 after the insertion. In order to assemble the lancet 
assembly 1 0, the lancet structure 1 4 is inserted into the 
holder 16 while the blade 44 is exposed as in Fig. 7. 
Therefore, a step is required in which the blade 44 is 
exposed during handling (for example, a step in which 
the blade 44 is inserted to form the lancet structure 1 4 
or a step in which the lancet structure 14 having the 
inserted blade 44 is inserted into the holder 16). In any 
such a step, since the blade 44 is exposed, its tip is 
likely to contact other object so that the edge tip will very 
likely be damaged or otherwise injure said other object 
Further, the blade 44 is very likely to be contaminated 
with microorganisms such as a bacteria. 

Other objects of the present invention will be clari- 
fied according to explanations set forth below. 

It is an object of the present invention to overcome 
the problems just described above, and other problems 
which will be understood from the following description 
of the present invention and preferred embodiments 
thereof. 

In order to achieve the above and other objects, 
according to a first aspect of the present invention, there 
is provided a lancet assembly as described above char- 
acterized in that a pricking member of a lancet structure 
is covered with a resin so that the pricking member of 
the assembly is not exposed prior to its use. Namely, the 
lancet assembly according to the present invention 
comprises a holder and a iancet structure. The lancet 
structure comprises a lancet member having a pricking 
member and an ejector which ejects the lancet member. 
The pricking member is characterized in that a portion 
which is to be exposed from the lancet member if the 
absence of the resin is shielded with a resin shield, 

in the first embodiment of the first aspect, the lancet 
member is characterized in that it comprises a shielded 
pricking member in which the pricking member is cov- 
ered with the resin and a lancet body, and the ejector, 
the lancet body and the shielded pricking member are 
substantially integrally bonded. 

In the second embodiment of the first aspect, the 
lancet member is characterized in that it comprises a 
shielded pricking member in which the pricking member 
is covered with the resin and a lancet body, the lancet 
body is substantially integrally bonded to the ejector, 
and the lancet body and the shielded pricking member 
are separated from each other and have portions which 
mate together to form tight engagement with each other. 

In the third embodiment of the first aspect, the lan- 
cet member is characterized in that it comprises a 
shielded pricking member in which the pricking member 
is covered with the resin and a lancet body, the lancet 
body is substantially integrally bonded to the shielded 
pricking device, and the lancet body and the ejector are 
separated from each other and have portions which 
mate together to form tight engagement with each other. 

In the fourth embodiment of the first aspect, the lan- 
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cet member is characterized in that it comprises a 
shielded pricking member in which the shielded mem- 
ber is covered with the resin and a lancet body, the lan- 
cet body and the shielded pricking member are 
separated from each other and have portions which 5 
mate together to form tight engagement with each other, 
and the ejector and the lancet body are separated from 
each other and have portions which mate together to 
form tight engagement with each other. 

In any embodiment of the present invention, it is 10 
preferable that the covering {or shielding) resin is pro- 
vided with at least one notch at a position of the 
shielded pricking member at which the resin is to be 
broken as predetermined so that the covering resin is 
easily broken when it is pulled along an ejection direc- 15 
tion of the pricking member, whereby the pricking mem- 
ber is exposed with ease. This preferable embodiment 
of the present invention is particularly effective in an 
embodiment in which the pricking member is in the form 
of a blade. 20 

In any embodiment of the present invention, it is 
preferable that the covered pricking member comprises 
two sets of stops along its outside surface. The stops 
are positioned preferably such that an aperture of a 
holder through which the pricking member passes is 2s 
located between the two sets of the slops. 

In any of the above lancet assemblies according to 
the present invention, the holder used therein may have 
a structure which is substantially the same as that of the 
holder (or sleeve) of the Danish Design Patent or the 30 
U.S. Patent which has been described in the "BACK- 
GROUND OF THE INVENTION" section of this specifi- 
cation. Similarly, the lancet structure of the present 
invention may have substantially the same structure or 
mechanism as that of the Danish Design Patent or the 3s 
U.S. Patent except the shielded pricking member and 
the relationship between the ejector, lancet body and 
the shielded pricking member. 

For example, structures or mechanisms in which 
the lancet structure is positioned and held in various 40 
sequence positions in the holder, the lancet body is 
ejected, and the lancet structure is held in the holder 
after use (namely, an ejector mechanism in which the 
lancet assembly is operated including before and after 
use thereof) may be substantially the same as those of 45 
the Danish Design Patent or the U.S. Patent. Although 
there are the lips 68 on the inside surfaces and the lips 
62 on the outside surfaces of the actuator arms 60, at 
least either the lips 68 or the lips 62 are sufficient pro- 
vided that the engaged lancet body 46 can be released so 
from the engaging protrusion 34. For example, the lips 
68 may be omitted. 

These features and other features of the present 
invention as well as effects provided by those features 
will be easily understood by the following description of ss 
some preferred and illustrative embodiments of the 
present invention and with reference to accompanying 
drawings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 schematically shows a perspective view of a 
lancet assembly 10 before use in which a lancet 
structure 14 is incorporated into a holder 16; 
Fig. 2 schematically shows a front view of a position 
in Fig. 1 in which only the holder 1 6 is shown in a 
cross-sectional view in order that a position of the 
lancet structure 14 can be clearly understood; 
Rg. 3 is a schematic front view similar to the view 
shown in Fig. 2 wherein the lancet structure 14 is 
disposed inside of the holder 16: 
Rg. 4 is a schematic front view similar to the view 
shown in Fig. 2 showing a position of the lancet 
structure 14 being ejected for use; 
Rg. 5 is a schematic front view similar to the view 
shown in Fig. 2 showing a position of the lancet 
structure 1 4 after use; 

Rg. 6 schematically shows an exploded perspec- 
tive view of the lancet structure 1 4 before a blade 
44 has been mounted; 

Rg. 7 schematically shows a perspective view of 
the lancet structure 1 4 of Fig. 6 after the blade 44 
has been inserted; 

Rg. 8 schematically shows a perspective view of a 
lancet structure of a lancet assembly of the first 
embodiment of the first aspect according to the 
present invention; 

Rg. 9 schematically shows a plane view of the lan- 
cet structure shown in Fig. 8; 
Fig. 10 schematically shows an exploded perspec- 
tive view of a lancet structure of a lancet assembly 
of the second embodiment of the first aspect 
according to the present invention; 
Rg. 11 schematically shows an exploded perspec- 
tive view of a lancet structure of a lancet assembly 
of the third embodiment of the first aspect accord- 
ing to the present invention; 
Rg. 1 2 schematically shows a perspective view of a 
position of Fig. 1 1 after assembling; 
Rg. 1 3 schematically shows a perspective view of a 
lancet member which is used for the lancet struc- 
ture of the lancet assembly of the third embodiment 
of the first aspect according to the present inven- 
tion; 

Rg. 14 schematically shows a perspective view of 
an ejector which is used for the lancet structure of 
the lancet assembly of the third embodiment of the 
first aspect according to the present invention; 
Rg. 1 5 schematically shows assembling of the lan- 
cet assembly or the third embodiment of the first 
aspect according to the present invention; 
Rg. 16 schematically shows another assembling of 
a lancet structure of the third embodiment of the 
first aspect according to the present invention; 
Rg. 1 7 schematically shows a side view of a prefer- 
able embodiment of the lancet assembly in which a 
covered pricking member has a notch; 
Rg. 18 shows a partially cut-away perspective view 
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of the pricking member of Fig. 17; 

Fig. 19 schematically shows a perspective view of a 
preferred embodiment of a lancet assembly accord- 
ing to the present invention in which a covered 
pricking member includes two pairs of stops and an 
upper half portion of a holder is cut away so as to 
easily understand a position inside the holder; 
Fig, 20 shows a schematic perspective view similar 
to that shown in Fig. 19, wherein a covering resin is 
pulled off; 

Fig. 21 shows a perspective view of a holder which 
may be used for the lancet assembly according to 
the present invention; 

Fig. 22 schematically shows a perspective view of 
another ejector which may be used for the lancet 
assembly according to the present invention; 
Fig, 23 schematically shows a perspective view of a 
further ejector which may be used for the lancet 
assembly according to the present invention; 
Fig, 24 schematically shows a perspective view of 
another lancet member which may be used for the 
lancet assembly according to the present invention; 
Fig. 25 schematically shows a perspective view of 
another holder which may be used for the lancet 
assembly according to the present invention; 
Fig. 26 schematically shows a perspective view of a 
lancet assembly produced by assembling the mem- 
bers shown in Figs. 23 to 25 in which an upper half 
portion of the holder is cut away so as to easily 
understand a position inside the holder; and 
Fig. 27 schematically shows a perspective view 
which shows assembling the lancet assembly of the 
third embodiment according to the present inven- 
tion. 

In those drawings, the numerals indicate the follow- 
ing members: 

10: lancet assembly 14: lancet structure, 16: holder, 18: 
cavity. 20: opening, 21: flange, 26: aperture, 30: chan- 
nel, 32: arm, 34: protrusion, 40: lancet member, 42: 
ejector, 44: pricking member, 46: lancet body, 48: arm, 
50: pin, 54: spring member. 56: actuator, 58: base por- 
tion, 60: arm, 62, 64: lip, 66: protrusion, 70: tapered sur- 
face, 80: channel, 82: covering resin, 84: covered 
(shielded) pricking member, 86: convex portion, 88: 
concave portion, 90: notch, 92: first stop, 94: second 
stop, 96: holder and surface, 98: tip portion of covering 
resin, 100: female member, 102: male member, 
104,106: edge, 112: bottom portion, 120: entanglement 
preventive member, 122: coil spring, 124: non-slip 
member, 128: spacer member, 130: rib member, 132- 
142: assembling tool for lancet assembly, 144-148: 
assembling line, 150: tapered portion, and 152: chan- 
nel. Throughout the drawings, corresponding members 
or portions have the same numeral. 



PREFERRED MODES FOR CARRYING OUT THE 
INVENTION 

Although the present invention will be described 

5 mainly with reference to the preferred embodiments, 
especially an embodiment in which the pricking member 
is in the form of the blade, the present invention is not 
limited to such an embodiment and applicable to the 
pricking member in the form of a needle, provided that 

10 no substantially adverse problem occurs. 

A lancet structure 14 of the first embodiment of the 
1irst aspect according to the present invention is shown 
in the perspective view of Fig. 8 and the plane view of 
Fig. 9. In these drawings, the pricking member 44 (for 

is example, a blade such as that shown exposed in the 
prior art lancet assembly as described above) is now 
covered or shielded with a resin portion 82, and thus is 
not visible in the drawings. Other features than this cov- 
ering or shield, the lancet structure 14 may be substan- 
ce tially the same as the lancet structure of the Danish 
Design Patent or the U.S. Patent which has been 
described in the above; the lancet structure 14 functions 
and effects provided by said other features are substan- 
tially the same as those provided by such a prior art lan- 

25 cet structure. 

Formation of such a resin cover 82 may be carried 
out in various manners and any known suitable manner 
may be used. For example, a lancet structure 14 can be 
molded as a unitary element while the blade 44 is held. 

30 Alternatively, a cover part 82 having a cavity in the form 
of a sheath into which the pricking member 44 can be 
inserted may be formed, and a lancet body structure 1 4 
containing the blade 44 with its exposed edge portion 
may be separately formed beforehand as described 

35 with reference to Figs. 6 and 7. The exposed edge por- 
tion of the blade 44 may then be inserted into the cavity 
of the part 82 and the part 82 may be secured to an end 
surface of the lancet body 46 by any suitable means 
such as ultrasonic welding or an adhesive to have a Ian- 

40 cet structure 1 4 as shown in Fig. 8. 

The resin cover 82 is preferably so formed that its 
tip portion protrudes from the aperture 26 of the holder 
1 6 when the lancet structure 14 is incorporated into the 
holder 16 prior to use, whereby the protruding tip por- 

45 tion of the resin cover can be easily pulled using fingers. 
For example, the resin cover in the embodiment shown 
in Fig. 8 is of a relatively flat shape at its and portion, on 
which surface steps are provided as non-slip member 
1 24. The resin cover 82 preferably has a portion along 

so which tensile strength is weakened to such an extent 
that the resin cover may be removed to expose the 
pricking member 44 by merely pulling the tip portion of 
the resin cover 82. To provide such weakened tensile 
strength, the resin cover has a thinned section at a cer- 

55 lain predetermined point so that the resin cover is likely 
to be broken at that point. 

For example, the resin cover may be provided with 
a notch, which will be explained in detail below. 

When the pricking member 44 is covered with the 
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resin cover, the sharp tip (or edge) portion of the prick- 
ing member 44 does not contact any other object upon 
incorporation of the lancet structure 14 into the holder 
1 6. As a result, the tip portion of the blade will not dam- 
age other objects and/or the tip not be damaged by 5 
other objects. 

In addition, since the pricking member 44 is not 
exposed, only the structure 84 including the pricking 
member 44 (covered pricking member) requires sterili- 
zation and the cover 82 functions as a package so that io 
individual lancet assemblies need not be packed into 
sterile packages, greatly reducing the costs of packing, 
as well as sterilizing costs. 

Fig. 10 schematically shows an exploded perspec- 
tive view of lancet structure 14 of a lancet assembly of is 
the second embodiment of the first aspect according to 
the present invention. 

In the lancet structure 14, a lancet member 40 con- 
sists essentially of a lancet body 46 and a covered 
pricking member 84. The members 46 and 84 are sep- 20 
arate from one another and are provided with engaging 
elements 88 and 86 which couple the members 46 and 
84 together. As seen from Fig. 10, the lancet body 46 is 
integral with the spring member 54. Concretely, the cov- 
ered pricking member 84 includes an engaging element 25 
86 at an end thereof (opposite to an ejecting direction) 
which has an overall convex shape (male portion). The 
lancet body 46 includes an engaging element 88 which 
comprises an overall concave shape (female portion) at 
its end opposite the end connected to the spring mem- 30 
ber 54. 

More concretely as may be seen from Fig. 10, the 
lancet body 46 comprises the concave engaging ele- 
ment 88, and the covered pricking member 84 com- 
prises the convex engaging element 86 at its end (a 
base portion) which mates with the concave engaging 
element 88 along a direction of the arrow C from an 
upper side downward (for example with press fitting). It 
is of course possible that the convex engaging element 
and the concave engaging element are exchanged with 
each other. As seen from the drawing, the convex and 
concave shapes of the engaging elements 86 and 88, 
respectively, are complementary to each other and cou- 
ple the covered pricking member 84 and the lancet body 
46 together such that they can withstand a tensile force 
along an ejection direction of the lancet body 46 (arrow 
B). For example, the lancet body 46 and the covered 
pricking member 84 may not be disconnected by merely 
applying a force with one's fingers. However, these 
members 46. 84 may be separated from one another 
upon application of a sufficient, relative vertical force 
applied in the direction of arrow G. 

The engaging elements 86 and 88 may be in any 
complementary forms provided that the members 
including the elements withstand the force of the arrow 
B and they are combined substantially along the direc- 
tion of arrow C to achieve the engaging relationship. 
Generally, the engaging elements may be formed by 
combining various sets of complementary concave and 



convex portions. 

In order to form a covered pricking member 84, the 
resin cover may be, formed on the pricking member 44 
to form a covered pricking member 84 by, for example, 
an injection molding process. The cavities of metal 
molds may be arranged to provide an optimal configura- 
tion of the covered pricking member 84 when the lancet 
body 46 is combined or mated therewith. 

For example, a portion of the covered pricking 
member 84, preferably an end portion (a base portion) 
86 thereof, may be so arranged that its configuration is 
suitable for the connection to the engaging element 88 
of the lancet body 46 with any suitable manner such as 
press fitting, snap fitting, and optional ultrasonic welding 
or caulking thereafter (in which case the lancet body 46 
cannot be separated from the covered pricking member 
84 once they are connected together). 

It is also preferred that the configuration of the resin 
covered pricking member 84 is suitable for mechanical 
manipulation or processing. For example, a partially 
wide configuration (for example, at an end portion) is 
advantageous in that the covered pricking member 84 
may be easily picked up using a mechanical chuck or an 
air chuck for the incorporation of the covered pricking 
member 84 into the lancet body 46. 

This is in contrast to prior art devices which are pro- 
duced by incorporating a metal (stainless steel in most 
cases) blade itself as a single member into a lancet 
body, in as much as a stainless steel blade is small and 
light (typically 2.5 mm width x 12 mm length x 0.16 mm 
thickness and 0.28 to 0.30 g per blade), it is more likely 
that a typical "picking up" means, such as the air chuck 
or mechanical chuck, would fail to pick up a single blade 
(as in the prior art) than the inventive covered pricking 
member 84 when incorporating the blade into the lancet 
body. In addition, it is more difficult to transport a blade 
for incorporation into the lancet body because the blade 
is light and magnetized, and, as a result, the blade will 
not fall stably upon when released. 

In addition, the only possible manners as explained 
with reference to Figs. 6 and 7 by which the pricking 
member 44 could be directly incorporated and con- 
nected to the lancet body 46 have been to use an adhe- 
sive or to part ally heat-deform an objective member 
(i.e. the lancet body 46) . These manners are not suita- 
ble for mass production. 

In contrast, according to the present invention, the 
pricking member 44 is covered with resin to produce a 
separate covered pricking member 84. A portion of the 
member 84 is so (widely) configured that it is suitable for 
picking up, whereby its configuration becomes suitable 
for the incorporation onto the lancet body as described 
above. Thus, the covered pricking member 84 (the 
structure including the blade) results in a more optimal 
size, a more optimal weight, cancellation of a magnetic 
force effect and a more suitable shape for picking up, 
transferring, releasing, incorporating the covered prick- 
ing member into and connecting it to the lancet body in 
comparison with the use of a single blade itself. As a 



35 



40 



45 



50 



55 



7 



13 



EP 0 747 006 A1 



14 



result, it is possible to continuously incorporate the 
member 84 onto the lancet body 46 accurately and sta- 
bly using an automatic machine. 

Further, it is possible to use a manner to connect 
the resin covered pricking member 84 to the lancet body 
46 that is suitable lor continuous mass production, as, 
for example, by press fitting, snap fitting, ultrasonic 
welding or caulking. These manners are superior to the 
case in which the blade alone is incorporated with 
respect to connection accuracy and connection 
strength. 

With respect to the lancet structure of the second 
embodiment of the first aspect according to the present 
invention, covering the pricking member with the resin 
and forming into a necessary shape as the covered 
pricking member 84 can be continuously and automati- 
cally carried out in a clean room by endless insert hoop 
molding and metal molds fabricated for the formation of 
the necessary shape as the lancet structure in the case 
in which the pricking member 44 is in the form of a blade 
or by an automatically inserting machine in the case in 
which the pricking member 44 is in the form of a needle. 
The possibility of the mass production and the reduced 
overall cost are very important factors lor devices which 
are used for medical treatments in high volumes. 

A lancet structure 14 of the third embodiment of the 
first aspect according to the present invention is shown 
in a perspective view in Fig, 1 1 before connecting the 
ejector 42 and the lancet member 40 and in Fig. 1 2 after 
connecting them. As seen from these drawings, the lan- 
cet structure 14 in the third embodiment comprises the 
ejector and the lancet member 40 which are separated 
from each other, and the lancet member 40 comprises 
the pricking member 44 which is covered with resin 
(namely, the covered pricking member 84) and the lan- 
cet body which is integral with the covered pricking 
member 84. Connection between the ejector 42 and the 
lancet body 46 is achieved by snap fitting of a snap fit- 
ting female member 100 in the form of an overall con- 
cave which is located at the end of the spring member 
54 and a snap fitting male member 102 in the form of an 
overall convex which is located opposite the connection 
to the covered pricking member 84 of the lancet body 46 
with fitting them along a direction of the arrow D. 
Namely, the lancet body 46 and the ejector have por- 
tions which mate with each other (100 and 102). 

The lancet member 40 and the ejector 42 are sche- 
matically shown in Figs. 13 and 14, respectively. As 
seen from these drawings, edges 104 of the female 
member and edges 1 06 of the male member have out- 
wardly tapered surfaces 104 and inwardly tapered sur- 
faces 1 06, respectively, which help fitting of the concave 
member into the convex member upon snap fitting 
along a direction of the arrow D (in Fig. 11). Namely, the 
convex member 102 guides insertion of the concave 
member 100. The female member 100 and the male 
member 102 are made of a plastic material, and it 
becomes possible for the male member to pass through 
an opening of the female member 100 since the open- 



ing is transiently enlarged due to elasticity of the plastic 
material, and the opening returns to its original shape 
after passing. Mating with snap fitting may be possible 
even with an extremely small force when tapering 
5 angles and the material are properly selected. In the 
embodiment shown in Fig. 14, lips 68 are omitted, but 
they may be present as described above. 

On the other hand, corner portions on surfaces 
opposite the tapered surfaces having the female mem- 

10 ber 100 and the male member 100 is of a substantially 
right angle. Thus, once the ejector 42 and the lancet 
member 40 are connected together with snap fitting, 
such they are disconnected even though a force is 
applied so as to separate them from each other (for 

15 example, along a direction opposite the arrow D) pro- 
vided that the force is not so large as a force which 
deforms or breaks the plastic material The corner por- 
tions are not necessarily of a right angle, and those 
members may be disconnected when a certain prede- 

20 termined force is acted. However, the material and the 
shape should be selected so as to ensure that the lan- 
cet body 40 is not disconnected from the ejector 42 
when the lancet body 40 retracts after it has been 
ejected. 

25 Shapes of the female member 1 00 and the male 
member 102 are not particularly limited and they are 
sufficient if snap fitting is possible between them. For 
example, the lancet member 40 may include the female 
member and the ejector 42 may include the male mem- 

30 ber. In the third embodiment as above, an direction 
along which the ejector 42 and the lancet member 40 
are assembled during the formation of the lancet struc- 
ture may be the same direction (a direction of the arrow 
D in Fig. 1 1 ) which is achieved by rotating the assem- 

3s bling direction of the second embodiment (a direction of 
the arrow C in Fig. 10) around an ejecting direction. 

The assembling direction of the lancet assembly of 
the third embodiment has the following advantage: 
In order to produce the lancet assembly as a final 

4o product, the lancet structure 14 should be fitted into the 
holder 16, In the first and the second embodiments, the 
lancet structure 14 is formed beforehand outside the 
holder 16, and then thus formed lancet structure 14 is 
incorporated into the holder 16. In the third embodi- 
es merit, two features can be utilized: one is that the 
assembling direction of the lancet structure 14 (a direc- 
tion of the arrow D in Fig. 11) substantially corresponds 
to a insertion direction of the lancet structure into the 
holder (a direction of the arrow A in Fig. 2); and the 

so other is that connection of the ejector 42 and the lancet 
member 40 is easily achieved as described above. 

As shown in Fig. 15, the lancet member 40 alone is 
firstly inserted into the holder 16 (along a direction of the 
arrow E) to achieve a position indicated with the arrow F 

55 (in the bottom center). For easily understanding, an 
upper half portion of the holder 1 6 is cut away in Fig. 1 5. 
Then, depression of the ejector 42 into the holder 16 
along a direction of the arrow G makes the lancet mem- 
ber 40 and the ejector connected with snap fitting as 
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shown in the right side of Fig. 15. When the depression 
is manually carried out, one can felt a feeling of snap tit- 
ting. When the depression is carried out with a machine, 
since a certain distance by which the machine should 
depress the ejector 42 into the holder 16 can be 
obtained beforehand to complete snap fitting, the 
machine can depress the ejector 42 over the certain dis- 
tance. The third embodiment does not require to pre- 
form the lancet structure 1 4, but has an advantage that 
the lancet assembly according to the present invention 
is automatically formed by first inserting the lancet 
member into the holder, and then disposing and 
depressing the ejector into the holder 

The female member 100 substantially has the bot- 
tom member 1 1 2. However, the female member 1 00 
and the male member 102 are so arranged that the 
same lancet structure 1 4 is produced whether the ejec- 
tor 42 is engaged with the lancet member 40 along a 
direction of the arrow D as shown in Fig, 1 1 or the ejec- 
tor 42 is engaged with the lancet member 40 in a posi- 
tion in which the ejector is rotated by 180 ° around the 
arrow D from the position shown in Fig. 11 (namely, a 
position in which the bottom portion 112 becomes a top 
portion). 

Such position of the lancet member 40 and the 
ejector 42 is shown in Fig. 1 6. Therefore, no attention 
has to be paid to a front or back surface of members 
(relative to paper surface of Fig. 16) with respect to an 
orientation at which the lancet member 40 is inserted 
into the holder 16 and an orientation at which the ejector 
42 is inserted into the holder 1 6. This leads to the follow- 
ing advantage: When the lancet assembly 10 is assem- 
bled in the manner shown in Fig. 15, the lancet member 
40 is inserted into the holder 1 6 (for example, dropped 
using gravity) such that the covered pricking member 84 
is directed downward with merely an attention to the 
ejection direction, and no attention has to be paid with 
regard to the front side or the back side of the paper of 
Fig. 1 5. This is also applicable to the ejector 42 and the 
holder 16. This advantage leads to no detection of the 
orientation (namely, the front side and the back side) of 
the members 1 6, 40 and 42 when automatically assem- 
bling is carried out. As seen from Fig. 15, since the 
channels 80 have tapered portions 150 at their ends 
which open upwardly, merely dropping the lancet mem- 
ber 40 guides the pins 50 into the channels 80, resulting 
in that the lancet member 40 is properly positioned in 
the holder 16. 

It is, of course, possible to form the lancet structure 
14 outside the holder 16 as in the case of the fist or the 
second embodiment, followed by incorporating the 
structure into the holder 16. In such case, the lancet 
structure may be formed along a direction of the lancet 
ejection (the arrow D) or the same direction as in that of 
the second embodiment (the arrow C). 

When the covered pricking member 84 and the lan- 
cet body 46 are connected together as in the third 
embodiment, the resulted lancet member 40 has a 
larger size than, for example, the covered pricking mem- 



ber 84 of the second embodiment This leads to advan- 
tage that the lancet member 40 is easily picked up and 
incorporated into other member (such as the ejector 42) 
upon assembling, especially automatically assembling 
s using a machine such as an auto feeder. 

The lancet assembly of the third embodiment may 
be substantially the same as that of the first or the sec- 
ond embodiment except that the connection relation- 
ship between the lancet body 46, the covered pricking 
10 member 84 and the ejector 42, The shown embodi- 
ments are different in a length of the arm 48 and the 
presence or absence of the lips 68. which are not sub- 
stantive. 

The lancet structure 14 in the second or third 
is embodiment comprised the separate covered pricking 
member 84 or the separate elector. Thus, those sepa- 
rate members may be made of a different material from 
that of the other part. This has the following advantage 
when functions of the ejector 42 and the covered prick- 
le? ing member 84 are considered: 

The ejector 42 comprised the spring member 54, 
which should have a spring property. The spring prop- 
erty is referred to a property that when it is compressed, 
its length (along the compression direction) is short- 
25 ened resulting in accumulation of energy (a repelling 
force), and when it is released from the compressed 
condition, its length transiently extends over its original 
length and then returns to its original length with recov- 
ering its original shape. A material having such a spring 
30 property includes plastic materials. Among them, engi- 
neering plastic materials are particularly preferable 
such as a polyamide, a polybutylene terephthalate and 
a polycarbonate. When those engineering plastic mate- 
rials are used to unitary form the lancet body 46 and the 
35 covered pricking member 84, the formation itself is car- 
ried out without any problem. However, even the notch 
is provided at a certain predetermined point for the 
removal of the cover resin by breaking the covered 
pricking member 84, a larger force is required than in 
40 the case in which general resins such as a polyethylene 
and a polypropylene are used, which may not be neces- 
sarily preferable. In addition, although the pricking 
member should be sterilized using for example y-ray, the 
polycarbonate among the engineering plastics does not 
45 necessarily have sufficient resistance against y-ray. 

Considering the above breakage and sterilization 
issues, more preferable material includes the polyethyl- 
ene material such as a high density polyethylene or a 
low density polyethylene. Thus when the covered prick- 
so ing member 84 is formed as the separate member using 
the polyethylene, those breakage and sterilization 
issues are solved. It is, of course, not necessarily desir- 
able to form the ejector 42 using such a polyethylene 
material since its spring property is not necessarily suf- 
55 ficient compared with the formation with the engineering 
plastic materials as described above. 

On the other hand, the lancet body 46 may be non- 
proWematically formed of the material which is prefera- 
ble for the ejector 42 or the material which is preferable 
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for the covered pricking member 84. Then, the second 
embodiment in which the lancet structure 14 is com- 
posed of the unitary structure of the lancet body 46 and 
the ejector 42 and the separate covered pricking mem- 
ber 84, or third embodiment in which the lancet struc- 
ture 14 is composed of the unitary structure of the 
lancet body 46 and the covered pricking member 84 
and the separate ejector 42 is relatively more advanta- 
geous than the first embodiment in which all members 
are made of the same plastic material. 

Further, when the second embodiment is compared 
with the third embodiment, the covered pricking mem- 
ber 84 is a separate member and relatively small in the 
second embodiment while, in the third embodiment, the 
separate and unitary lancet member 40 of the covered 
pricking member 84 and the lancet body 46, which is 
larger than the covered pricking member 84 alone. This 
makes handling (lor example, picking up) of the member 
40 easier, so that the third embodiment is preferable 
since the production and assembling of the member is 
facilitated. 

The second embodiment is much easier than the 
prior art in which the exposed blade 44 is incorporated 
into the lancet body 46 as the blade is. However, the 
third embodiment in which the covered pricking member 
84 and the lancet body are formed as the integrated 
member is easier in its handling, and the member is, 
therefore, advantageous in the connection with the ejec- 
tor. In addition, it is also advantageous that the connec- 
tion with the ejector 42 is not necessarily carried out in 
the holder beforehand. 

In the forth embodiment of the first aspect accord- 
ing to the present invention, an ejector 42, a lancet body 
46 and a covered pricking member 84 are separate from 
one another. Those members have the engaging mem- 
bers (86, 88, 100 and 102) which have been described 
with reference to the second and the third embodiments 
(namely, the ejector 42 includes the embers 100, the 
lancet body 46 does the members 1 02 and 88, and the 
covered pricking member 84 does the member 86). 
Those skilled in the art will easily understand the forth 
embodiment based on the explanations with respect to 
the embodiments as described above. When the forth 
embodiment is compared with the second and the third 
embodiments, the former is not so advantageous as the 
latters. However, compared with the prior art as in the 
case of the first embodiment, the forth embodiment is 
more advantageous in that the exposed pricking mem- 
ber 44 is not handled alone, but as the covered pricking 
member 84. 

in any embodiment of the lancet assembly accord- 
ing to the present invention, it is preferable that a notch 
(a cut-into portion) is provided in the resin cover 82 at a 
predetermined breaking position in order that only the 
cover 82 (substantially in the form of the sheath), which 
covers and protects the pricking member 44 of the lan- 
cet structure 14, can be broken and removed just before 
the use of the assembly. 

The term "notch" as used herein is intended to 



mean a weakened portion (for example, a cut-into por- 
tion or a cut-away portion) of the resin cover which per- 
mits the resin cover to be broken at a predetermined 
position upon the application of a force along an ejec- 

5 tion direction of the lancet body 46 having the pricking 
member 44 (for example, the arrow B in Fig. 10). Con- 
cretely, a notch may be formed by partially thinning a 
portion of the resin cover 82 (nameiy, by providing a 
neck portion to the cover resin). More specifically, a U- 

w shaped or V-shaped cross sectional portion is formed at 
an intended break position of the resin cover 82 (so that 
such a portion has a reduced thickness). In the pre- 
ferred embodiments, the metal molds are so arranged 
that the notch is simultaneously formed when the cover 

15 resin 82 is molded, or a sharp blade is used to cut a 
notch into the resin cover 82 after molding the resin cov- 
ered pricking member 84. It is of course possible to form 
the notch upon molding and to then further cut into the 
notch. 

20 An embodiment in which the resin cover comprises 
notches is shown in Figs. 1 7 and 1 8 t which schemati- 
cally show a side view and a perspective view, respec- 
tively, of a resin covered pricking member 84 of the 
second embodiment according to the present invention 

25 (in Fig. 18. the member is shown partially cut away to 
show the position of the pricking member 44). As seen 
from Figs. 17 and 18, the pricking member 44 is rotated 
by 90° around an axis along the ejection direction as 
compared to the position of the pricking member 44 

30 shown in the prior art lancet assembly of Fig. 2. The ori- 
entation of the pricking member 44 shown in Figs. 1 7 
and 18 is preferable in order to provide a compact con- 
struction of lancet assembly, but other orientations of 
me pricking member may be possible. For example, the 

35 orientation as shown in Fig. 2 may be employed. 

As clearly seen from Figs, 17 and 18, the notches 
90 are formed at the predetermined break position of 
the resin cover 82. The predetermined break position 
may be any proper position of the resin cover, provided 

40 that breaking the resin cover 82 exposes at least the tip 
portion of the pricking member 44. At least one notch is 
formed into at least one of the opposing main (front and 
back) surfaces of the cover, which notch is usually per- 
pendicular to the ejection direction of the lancet struc- 

45 ture. In a preferred embodiment, the notches 90 are 
formed on the both surfaces of the resin symmetrically 
to the pricking member 44 as shown is the drawings. 
Usually, it is suitable that the notches 90 are formed 
near the lancet body 46. The provision of the notches is 

so applicable to any embodiment of the present invention 
described above. 

The notch 90 is preferably formed using a tool hav- 
ing a sharp edge (for example, a razor blade) after the 
resin cover 82 has been molded around the pricking 

55 member 44. A depth of the notch 90 ("d" in Fig. 1 7) is 
controlled so that an end (or a bottom) of the notch 90 
does not reach the pricking member 44 which has to be 
surely kept in a sterile condition just prior to use. Thus, 
the sterile condition of the shielded blade 44 is assured 
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prior to use of the assembly. 

A practical thickness (T in Fig. 17) of the resin 
cover 82 which covers the pricking member 44 is in the 
range of about 1.4 to 2.0 mm, and H is thus sufficient 
that the depth of the notch fcT in Fig. 1 7) is in the range 5 
of about 0.3 to 0.4 mm. It has been confirmed experi- 
mentally that the provision of the notch, in principle, 
makes the break strength of the cover sharply decrease 
regardless of the depth of the notch when any resin is 
used for the cover 82. io 

Although the notch may be formed by the metal 
molds upon the molding as described above, the effect 
of the provision of the notch is more pronounced when 
the notch is formed with the tool after molding. 

The effect of the notch of the present invention is 
described above is preferably achieved when the prick- 
ing member 44 is in the form of the blade, namely when 
the pricking member is thin and its cross section is sub- 
stantially rectangular 

In a prior art lancet assembly using the pricking 20 
member in the form of the needle, a resin made mem- 
ber 82 cap protecting the needle can be removed from 
a body by twisting it just before use so as to break the 
resin. Such a prior art needle type lancet is so config- 
ured that a "neck portion" is provided at an intended 25 
break position to easily break the resin by twisting the 
cap. 

Such a "neck portion" can be regarded as a kind of 
"notch". The "neck portion" corresponds to an embodi- 
ment in which a plurality of the "notches" are provided so 
around the cover resin, and preferably to increasing the 
number of the notches, which leads to provision of a 
substantially peripheral recess (channel) around the 
resin cover, The notches are provided on at least one 
side of the pricking member and preferably on opposing 35 
sides thereof whether the pricking member 44 is in the 
form of a needle or a blade. There is, thus, no problem 
in the provision of more notches, and particularly in the 
needle type pricking member three or more notches 
may be provided around the resin cover. In the embodi- 40 
ment shown in Rg. 13, a lancet member 40 of which 
pricking member is in the form of a needle and a chan- 
nel 90 is provided around a whole periphery of the resin 
cover 82 just near the connection at which the resin 
cover 82 is connected to the lancet body 46. In such 45 
case, the resin can be broken by picking and twisting a 
tip portion 98 of the resin cover 98. Therefore, in order 
that such twisting is made possible, stops which will be 
explained below are omitted. 

Since the cross section of the blade in a blade type so 
lancet assembly is not circular but rectangular (a typical 
cross section is 2.5 mm width x 0,16 mm thickness), it is 
impossible to twist the cover resin around the blade. 
Accordingly, it is impossible to twist the assembly in 
order to break the resin as in the case of the needle type ss 
lancet assembly. Therefore, in a blade type lancet 
assembly, it is essential that the user be able to easily 
break the resin cover at a predetermined break position 
and pull off the sheath-like resin cover in a manner other 



than twisting the resin cover, and the provision of the 
notch is very effective. 

In the case of the needle type lancet assembly, 
since it is said that a force to break and pull apart the 
resin cover 82 (a tensile force along a direction of the 
arrow B in Fig. 1 0) is in the range of about 0.3 to 0.5 kg 
after twisting, the predetermined standard force 
required for breaking in a blade type lancet assembly 
would optimally be at similar force levels. 

In order to achieve such a predetermined force for 
breaking the resin cover, the inventor produced the 
blades from a stainless steel plate and metal molds for 
injection molding of the covered pricking members and 
used them to produce some kinds of the blade struc- 
tures which were covered with a polyethylene resin 
while inserting the blades (size: 0.16 mm thickness X 

2.5 mm width X 12 mm length) insides the molds (i.e. 
covered pricking member 84). The Wade structures 
were then tested. The inventor has found that resin cov- 
ers in which the notch 90 was formed at the predeter- 
mined break point (see r for example, Fig. 17) in a region 
adjacent to the engaging element 86 using a proper tool 
(a razor blade of which edge was blunted was used in 
the tests) required a less force for breaking. 

For tile tests, four types of the resin covered prick- 
ing members 84 were produced. Two types had two 
notches, one each provided on an upper side and a bot- 
tom side of the covered pricking member, which were 
molded at predetermined break positions using the 
metal molds; the thicknesses of the neck portion, includ- 
ing the blade thickness (i.e. *t-2d"), were 1.2 mm and 

1 .6 mm, respectively. Two types had two notches, one 
each provided on an upper side and a bottom side of the 
pricking member, which were cut into the molded resin 
at the predetermined break positions using a razor 
blade (i.e. notches were not molded into the resin 
cover); the depths "d H of the notches were 0.3 mm and 
0.5 mm, respectively. The cover resin used was a linear 
low density polyethylene. The thickness T of a portion 
of a resin covered pricking member without the notch 
(including the thickness of the blade) was 2.2 mm as a 
whole. A thickness T" of the cover resin which is per- 
pendicular to the thickness T and also perpendicular to 
the ejection direction (see Rg. 18) was about 0.4 mm at 
the notches 90. A tensile tester was used to measure 
the force required to break the resin cover. 

(Test Results) 

TEST (1): Each resin cover having molded notches 
was broken at the notches. The average force 
required to break 1 0 pieces was about 1 .8 kg for 1 .2 
mm neck thickness, and about 2.0 kg for 1 .6 mm 
neck thickness. 

TEST (2): Each resin cover having notches cut in 
the molded part using a razor blade was broken at 
the notches. The average force required to break 
10 pieces was in the range of about 0.3 to 0.4 kg 
and there was no clear dependency on the depth of 
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the notch. 

TEST (3): When a shallow (or short) rift (0.1 to 0.2 
mm in length) was further formed at the notch 
which had been lormed on the molding using a 
razor blade, a force required for the break was 
reduced to 0.25 to 0.3 kg. 

TEST (4): The tensile tests were carried out without 
the formation of the notches. In the tests, the resin 
was stretched or broken at a position which was not 
indented. 

From the above results, it has been found that the 
formation of the notch(es) at the predetermined break 
position is very effective, that the notch formed with the 
razor blade is more advantageous than that formed dur- 
ing the molding (namely, a sharper notch is particularly 
effective), and especially that the additional notch for- 
mation after the molding with notch formation is more 
effective. 

Thus, it has been conf irmed that, by using a proper 
tool to form a notch at a predetermined break position of 
the blade structure in a premolded resin cover, where 
the notch has a depth which does not adversely affect 
the sterile condition of the blade member, the blade can 
be tightly sealed and the sterile condition of the blade 
can be kept just before its use, and the blade resin cover 
can be pulled away with a relatively small force. 

The material for the resin cover is not limited to a 
polyethylene (PE) resin. An ABS resin, a potyamide 
(PA) resin or copolymers of these polymers may be 
used. However, the polyethylene resin is particularly 
preferred. 

The depth of the notch may be selected depending 
on the material used, especially its strength. 

In any embodiment of the lancet assembly accord- 
ing to the present invention, the resin cover 82 shielding 
the pricking member 44 preferably comprises two pairs 
of protrusions as stops. These stops are particularly 
useful when notch(es) is provided on the resin cover 82 
so as to easily break the resin. 

The resin cover 82 is likely to be broken and pulled 
away from the resin covered pricking member 84 along 
the notch due to the notch on the resin cover, in order 
that the sheath-like resin cover 82 is not easily removed 
from the lancet body 46 until it is pulled away for the use 
of the lancet assembly, the pairs of the stops (the first 
pair of the stops 92 and the second pair of stops 94) are 
provided on proper positions outside the resin covered 
pricking member 84 as shown in Figs. 1 9 and 20. These 
two pairs of the stops also function to hold the sheath 
member 82 in place and keep such a position during 
final incorporation of the assembly. The embodiments 
shown in Figs. 19 and 20 use the lancet structure of the 
second embodiment of the first aspect according to the 
present invention. 

Further, these two pairs of the stops also function 
as an indicator which shows whether or not the sheath- 
like resin cover 82 is in place (namely, whether the resin 
cover 82 is property connected to the lancet body 46) 



and thus whether or not the pricking member 44 
remains sterile. 

These protrusions are preferably in a double pair 
formation (i.e. the first row stops and the second row 

5 stops) as show in the drawings which are generally pro- 
trusions from the resin cover member along a direction 
perpendicular to the ejection direction of the lancet body 
46, and by positioning the end surface 96 of the holder 
1 6 between the first and the second rows of the protru- 

w sions, the slops 92, 94 prevent the sheath-like resin 
cover from unduly being depressed into or pulled out of 
the holder 16. (As a result, the sheath-like resin cover 
82 is prevented from being unduly broken at the notch 
portion.) The width of the stops (i.e. the distance 

is between the outermost ends of the respective pairs of 
protrusions) in each of the first row and the second rows 
is larger than the width of the aperture 26 provided 
through the end surface 96 of the holder 16. For exam- 
ple, when the width of the aperture (W 3 ) is 4.8 mm, the 

20 width of the first stops (W-,) is in the range of about 4.9 
to 5.0 mm, and the width of the second stops (W 2 ) is in 
the range of about 5.4 mm (see Fig. 20). Since the resin 
is resilient, the first stops 92 can pass through the aper- 
ture 26 when the lancet structure 14 is incorporated s^*o 

25 the holder 16. The first stops 92 protrude through the 
aperture 26 with a force required for the arms 48 of the 
lancet body 40 to abut against the engaging protrusions 
34 by depressing the lancet structure 14 into the holder 
16 in the first, second or forth embodiment, or protrude 

30 through the aperture 26 by dropping down the lancet 
member 40 into the holder 16 or depressing the ejector 
42 there after to achieve press fitting. The second stops 
94 can also pass through the aperture 26, as shown 
Fig. 20, when the resin cover 82 is removed just be f or r 

35 the use of the lancet assembly. The protrusions are w.: 
shaped that their widths decrease along the ejection 
direction of the pricking member 44 so that the pricking 
member 44 cannot be reversibly depressed into the 
holder 16 once the protrusions has been outside the 

40 holder 1 6. 

The provision of the protrusions results in the fol- 
lowing three effects: 

First since the provision of the stops substantially 
fix the lancet structure 14, in particular the covered 

45 pricking member 84, in a position as shown in Fig. 19, 
the protrusions prevent accidental breakage of the 
sheath-like resin cover 82 at a position (or portion) of 
the notch 90 such as may result from various stresses 
(such as a force to pull out the covered resin of the 

so holder, a force to twist the covered resin or a composed 
force thereof) continuously applied to the covered prick- 
ing member 84 during transportation of the lancet 
assembly 10. In this way, the sterile condrrJon of the 
pricking member is stably and readily maintained. 

55 As seen from the Examples set forth below, one 
hundred sets of lancet assemblies were produced 
according to the present invention, and 25 pieces per 
batch were placed in a paper box, which was then 
placed in a pan of an ultrasonic bowl feeder. The bowl 
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feeder was continuously operated for one week and 
none of the resin covers 82 were broken or removed 
from the lancet structure, and all the pieces were nor- 
mal. 

Secondly, the stops visually indicate whether or not 
the sterile and normal condition of the pricking member 
44 has been maintained prior to use. 

When only the first stops 92 are exposed outside 
from the holder end surface 96 and the second stops 94 
are inside the holder 16 so that they cannot be seen 
from the outside (as shown in Fig. 19), the resin cover is 
in place (namely, the assembly is intact) so that the 
resin cover has not been broken at the notch portion 90, 
whereby the pricking member 44 is kept sterile normally 
and safely (thus, since the lancet assembly is intact and 
safely in the sterile condition, it can be used for the 
usual application). 

When the first stops 92 are not exposed outside the 
holder 16, such a position of the stops means an 
improper incorporation of the lancet assembly and such 
an assembly should not be used. 

Further, when the first stops 92 and the second 
stops 94 are both exposed outside of the holder 16, 
such a position of the stops indicates that the resin 
cover 82 may be broken at the notch portion 90, which 
indicates that such a lancet assembly should not be 
used. This is clear from Fig. 20. 

Therefore, the user should only use the lancet 
assembly in which the first stops 92 alone are exposed 
from the aperture 26 of the holder 16. Also during 
inspection of production of the lancet assemblies in the 
factory, a defective assembly can be rejected by means 
of the first stops as the indicator. 

Since the structure containing the pricking member 
44 is contained within the holder 16 in the present lancet 
assembly, visual observation is impossible to check the 
presence of the break at the notch portion. As a result, 
the presence of the indicator as described above is very 
important in that it visually indicates whether or not the 
blade is safely and normally protected. 

With respect to the blade type assembly, when the 
force required to cause the second stops to pass 
through the holder aperture is larger than the force 
required to break the resin cover at the notch portion, 
desirable results are obtained. To produce such an 
assembly, the depth of the notch (a force required for 
the break) is selected first, then the size (in particular, its 
width) of the holder aperture, and then the size (in par- 
ticular, its width) of the second stops relative to the aper- 
ture are made larger stepwise to determine an optimal 
size (i.e. an optimal resistive force on passing through 
the aperture) of the second stops. 

Thirdly, the second stops prevent the sheath-like 
resin cover from being twisted in error. 

As a general example for the stops and the aper- 
ture, when, for example, the height of the holder inside ( 
namely, the length of the inside of the holder perpendic- 
ular to the ejection direction of the lancet structure and 
also perpendicular to the width direction of the stops) is 



4.3 mm and the stops width is 5.4 mm, the covered 
pricking member 84 cannot be twisted (or turned) in the 
holder 16. This means that even though the user in error 
tries to twist the covered pricking member 84 so as to 
5 remove it, the member 84 is never twisted in the holder 
16. This prevents serious defects such as bending and 
damaging of the pricking member 44 and also the break 
of the cover resin 82 due to unduly forced twisting of the 
member 84. 

io In any embodiment according to the present inven- 
tion described above, the holder 16 used for the lancet 
structure may be substantially the same as the holder 
16 shown in Fig, 1, which holder is shown alone in Fig. 
21. 

is In any embodiment of the present invention 
described above, the ejector preferably has an entan- 
glement preventive means. The means is a member 
which protrudes from the arms and/or the base portion 
of the ejector inwardly therefrom, and the means of a 

20 certain ejector functions to prevent the arms of other 
ejector and/or the arms of other lancet body from enter- 
ing the inside space of said certain ejector and entan- 
gling with arms of said certain ejector, namely the 
means prevent a plurality of the ejectors and/or the ian- 

25 cet bodies from being in an interlocked condition. The 
entanglement preventive means is, for example, in the 
form of a flap portion 120 which protrudes from the 
arms 60 of the ejector 42 toward inside thereof, as 
shown in Fig. 11. In the shown embodiment, the entan- 

30 glement preventive means 120 includes a wave-shaped 
portion which corresponds to the wave-shaped portion 
of the spring member 54 and which is separated from 
the spring member 54 by a clearance so as not to inter- 
rupt the compression of the spring member 54. Such 

35 entanglement preventive means close the space inside 
the ejector 42 as much as possible, and its shape is not 
particularly limited. However, it has a portion of which 
shape is similar to the spring member 54. Any other 
shape may be possible provided that the means prevent 

40 the entanglement. 

In the embodiments according to the present inven- 
tion described above, the ejecting means is composed 
a unitary member of the arms, although the base por- 
tions and the spring means, the spring means may be 

45 replaced with a spring in the form of a coil, which 
embodiment is shown in Fig. 22. In the embodiment 
shown in Fig. 22, the spring 122 is connected to the 
base portion 58 with a proper means, and the spring 
comprised a female member 100 at the other end. 

so which is connected to the lancet body. The embodiment 
shown in Fig. 22 has an entanglement preventive 
means 120 is in the form of a rectangular flap which pro- 
trudes toward the coil spring. 

In the embodiments according to the present tnven- 

55 tion described above, the holder 16 and the lancet 
structure 14 (excluding the spring member) is of a sym- 
metrical shape in an upper half and the lower half 
respect to, for example, the center line (X-X) in Fig. 9. 
However, they are not necessarily of the symmetrical 
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shape. For example, at least the upper or lower half hav- 
ing the engagement, the stop and the ejection treat- 
ments with the presence of tine spring member 54 can 
operate as the lancet assembly 10 as described above. 
An ejector 42, a lancet member 40 and a holder 16 of 
such embodiment are shown in Figs. 23 to 26. 

As seen from those drawings, the lancet assembly 
of such embodiment can composed of an ejector includ- 
ing a single arm 60 having lips 62 and 64 and a single 
arm 60' without a tip and a lancet member 40 including 
a lancet body 46 which has a single arm 48. in such 
embodiment, the bolder 16 may comprises a single 
channel on one side as shown in Fig. 25, which should 
have to correspond to those members 42 and 40, 

Fig. 26 shows a perspective view of the lancet 
assembly 10 according to the present invention formed 
by the combination of the ejector 42, the lancet member 
40 and the holder 16. In Fig. 26, upper half of the holder 
are cut away so as to understand a position of the ejec- 
tor and the lancet member. 

Fig. 27 schematically shows an assembling method 
of the lancet assembly of the present invention, in which 
the lancet assembly of the third embodiment is shown in 
the perspective views in combination of side views from 
the right ends thereof (when observed from the right 
end of the perspective view). The ejectors 42 are 
aligned and adjacent to one another along the line 1 44 
while they are sandwiched by the assembling tools 132 
and 134. The lancet members 40 are aligned and sepa- 
rated by a predetermined space along the line 146 while 
they are sandwiched by the assembling tools 136 and 
138. The holders 16 are aligned and adjacent to one 
another along the line 148 while they are sandwiched by 
the assembling tods 140 and 142. Each assembling 
tool of the front side are shown cut away so as to under- 
stand inside positions. 

As seen from Fig. 27, the ejector 42 is supported by 
the tools 132 and 134 while its ribs 130 are located 
within channels 152, spacer members 128 function to 
separate the ejector itself by a predetermined space (in 
an adjoining condition of the spacer members 128) so 
that separation pitch of the ejector corresponds to that 
of the holder 16 aligned along the lower line. A separa- 
tion pitch of the middle line 146 has been changed 
beforehand so that it correspond to the pitch of the 
holder 1 6 along the lower line 146 as in the lancet mem- 
ber 148, The presence of the spacer members as 
described above, merely positioning of the ejectors 42 
in the adjoining condition of the members 140 is suffi- 
cient which leads to unnecessary change in the sepa- 
ration pitch which is required along the line 146 of the 
lancet member 40. 

Starting from the shown position, the lancet mem- 
bers 40 are first dropped down into the holders 16 by 
opening the tools 126 and 138 of the line 146. Then, the 
line 144 is towered toward the line 148 so that it 
depresses the ejectors 42 into the holders 16, whereby 
the lancet assemblies according to the present inven- 
tion are formed with snap fitting of the ejectors 42 and 



the lancet members 40, 

In the second aspect, the present invention pro- 
vides various parts for the formation of the lancet 
assemblies described above, lor example, the lancet 
5 member, the covered pricking member, the lancet struc- 
ture r the ejector and the holder. Explanations described 
above are referred to for detailed descriptions of those 
parts. 

w EXAMPLES 

Example 1 

Metal molds for the holder (to mold one piece), 

is metal molds for the lancet member and the ejector (to 
mold one piece) and metal molds for the covered prick- 
ing member 84 (to mold eight pieces), namely, the metal 
molds for molding substantially the same members as 
those in Rgs. 16 and 10 were fabricated, and all the 

20 members molded by the metal molds were substantially 
the same as the holder and lancet structure shown in 
Figs. 16 and 10. 

The lancet structure was so arranged that the cov- 
ered pricking member was press fit to the lancet struc- 

26 ture (see Fig. 10). 

As to the materials used, an ABS resin (Toyorac 
#500, commercially available from Toray Industries, 
Inc.) was selected for the holder 16, a poJyacetat resin 
(of a copolymer type) (Tenac #4520, commercially avail- 

30 able from Asa hi Chemical Industry Co., Ltd.) was 
selected for the lancet member and the ejector (40 and 
42) and a linear low density polyethylene resin (#AJ 
5380, commercially available from Mitsui- Nisseki Poly- 
mer Co., Ltd.) was selected for the covered pricking 

35 member 84. 

For the blade, stainless steel 440 A (commercially 
available from Hitachi Metals, Ltd., 0.16 mm thickness) 
was selected. A transferring mold and a stamping out 
mold (for one piece) were fabricated and blades each 

40 having a predetermined shape (not separated and con- 
nected to a carrier) were produced using a pressing 
machine (ten- ton type). An edge portion of the blade 
was then ground and abraded by means of a blade 
grinder. 

45 The metal molds for the holder were installed on to 
a horizontal injection molder (forty-ton type, commer- 
cially available from Nissei Plastic Industrial Co,, Ltd.). 
and the holders were produced using the ABS resin. 
The metal molds for the lancet member and the ejector 

so were similarly installed, and the lancet members and 
the ejectors were produced using the acetal resin. 

Then, the metal molds for the resin covered pricking 
member were installed onto a vertical injection molder 
(thirty-ton type, commercially available from Nissei 

55 Plastic Industrial Co., Ltd.), and the blades (eight 
pieces) connected to the carrier were inserted into the 
molds, so that the resin covered pricking members were 
obtained using the PE resin. After the molding, notches 
having a depth of 0.3 to 0.35 mm were provided onto 
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both sides of portions near the connection of a convex 
engaging portion of the resin covered pricking member 
to the sheath member with a tool containing a razor 
blade {the notch did not reach the pricking member). 
Then, the resin covered pricking members were sepa- 
rated from the carrier to have individual pieces. 

One hundred of the holders 1 6, the lancet members 
40 and the ejectors 42 and the resin covered pricking 
members 84 each were thus produced. 

The above molding processes were conventional 
injection molding ones and no specific technique was 
required. 

Firstly, the resin covered pricking member 84 was 
connected to the lancet body 46 by means of press fit- 
ting using a bench pressing machine to form the lancet 
structure 14. The lancet connected structure was then 
inserted into the holder 16 through the opening 20 by 
inserting such that a tip portion 98 of the resin covered 
pricking member 84 was in the holder 16 first. The inser- 
tion itself was smoothly carried out since a cut away por- 
tion was formed at the tip 98 of the resin covered 
pricking member for easy reception (for example, as 
shown in Fig. 10) and guiding channels 80 were formed 
inside the holder so as to guide the lancet structure 
(thus, the lancet structure is automatically controlled to 
have a predetermined orientation and attitude). 

(n the examples, as the lancet structure 14 pro- 
ceeded ahead inside the holder, the first stops 92 of the 
resin covered pricking member 84 contacted the end 
wall 96 of the holder having the aperture 26. Although 
the width of the first stops is larger than that of the aper- 
ture, the first stops easily passed through the aperture 
26 since the resin of the stops was the PE and the 
tapers for the easy reception were provided to the stops. 
Then, the arms 48 of the lancet structure abutted 
against the engaging protrusions 34 provided along the 
side surfaces of the holder, and stopped proceeding. In 
this position, the second stops 94 were not exposed 
from the end surface 96 of the holder, but were held in 
the predetermined position in the holder (as shown in 
Fig. 13). 

In such a position, the inventor tried to force the 
resin covered pricking member 84 into the holder 16, 
and confirmed that it was impossible to do so since the 
first stops 92 had the irreversible shape which does not 
allow retraction into the holder 16. Thus, the first stops 
92 function as explained above. 

Next, in order to have the lancet to be ready to use, 
the holder 16 was held by the left hand and tip portion 
96 of the resin covered pricking member was pinched 
using two fingers of the right hand, and then the tip por- 
tion 96 was pulled. The entire resin cover 82 was pulled 
out of the holder 1 6 with a feeiing of the second stops 94 
passing through the aperture 26. The resin cover 82 
was broken at the notch as predetermined. (The lancet 
body of the lancet structure 14 did not move when the 
resin cover 82 was removed since it was held by 
engagement of the protrusions 34 with the arms 48). 

Thereafter, when the lancet structure 14 was fur- 



ther depressed into the holder 1 6, the engagement con- 
dition was released so that the lancet member 40 
(including the blade) was ejected. This ejection process 
was recorded using an uttra-high speed VCR (video 
5 tape recorder) and then the ejection was checked by 
playing back the video tape. Thus, it has been con- 
firmed that the blade was properly exposed through the 
aperture 26 to the outside and then properly returned 
into the inside of the holder. 

10 The samples used in the above examples had the 
following sizes: 

Resin cover thickness (at notch): 1 .5 mm 
Resin cover width (at notch): 2.5 mm 
15 Notch depth (each of the both sides): 0.3 to 0.35 
mm 

Holder aperture (26): width (W 3 ) 4.7 mm x height 
3.1 mm 

Holder inside height: 4.3 mm 
20 Width of first stops (W 1 ): 4.9 mm 

Width of second stops (W 2 ): 5.4 mm 

Then, the inventor tried to twist the resin cover 82 
without drawing. However, it could not be twisted since 
25 the second stops 94 had a larger width than that of the 
inside height of the holder. 

Example 2 

30 In order to produce the lancet assembly of the third 
embodiment of the first aspect according to the present 
invention (substantially the same assembly shown in 
Fig. 15), metal molds for the holder 16 (to moid one 
piece), metal molds for the ejector 42 (to mold one 

35 piece) and metal mold for the lancet member 40 (the 
pricking member is in the form of a blade) were formed. 

As to the material used, a transparent ABS resin 
(#920, commercially available from Toyay Industries. 
Inc.) was selected for the holder 16 so as to observe 

40 connection and operation of the ejector 42 and the lan- 
cet member 40 therein, a polyacetal resin (Tenac 
#4520, commercially available from Asahi Chemical 
Industry Co., Ltd.) was selected for the ejector 42, and a 
linear low density polyethylene resin (#AX 6820, com- 

45 mercially available from MRsui-Nissei Polymer Co., Ltd.) 
was selected for the lancet member. The pricking mem- 
ber was of a blade type and its material was the same 
as that of Example 1 ( stainless steel 440 A, commer- 
cially available from Hitachi Metals. Lid., 0.16 mmthfck- 

so ness). 

The length (along the ejection direction) of the 
holder 16 was longer by 1 .5 mm than that of Example 1 
(the second embodiment of the first aspect) since snap 
fitting members (namely, the fitting members 1 00 and 
55 102) were provided on the spring member 54 and the 
lancet member 40. 

One hundred of the holders, the ejectors and lancet 
members (including the inserted pricking members) 
each were produced using the same molders as in 
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Example 1 . Molding was carried out without any prob- 
lem. 

One hundred ot the ejector were charged into a 
vibrating bowl feeder (commercially available from NTN 
Co., Ltd.) then the feeder was operated for 30 minutes, 5 
followed by entanglement observation of the ejectors. 
No entanglement was observed, which has confirmed 
that the flaps 120 are effective for prevention of the 
entanglement 

Based on the above results, it has been confirmed to 
that supplying ejectors 42 to a liner feeder as shown in 
Fig. 27 using the vibrating bowl feeder so as to automat- 
ically assemble the lancet assemblies. 

Then, assembling of the lancet assembly was 
tested. In order to simulate the automatic assembling as rs 
shown in Fig. 27, a small handpress was prepared and 
it was arranged to form a simple tool which can support 
the holder 16 perpendicularly. The tool was so equipped 
on a handpress table that there is provided a space 154 
from a table surface to the holder end so that no prob- 20 
I em occurs when a tip portion 98 of the covered pricking 
member of the lancet member was exposed from 
through the aperture 26 of the holder bottom. One side 
of the tool was cur away to observe almost all of one 
side of the supported holder 2s 

The lancet member 40 was dropped above the 
holder opening 20 with aligning the axes of the holder 
and the lancet member (spontaneous dropping). The 
lancet member 40 was lead to the guide 1 50 (namely, 
the pins 50 were guided by the channels 80) and so 30 
stopped that the first stops 92 of the covered pricking 
member 82 abut against the lower aperture 26. In this 
position, the lancet member 40 was held in such attitude 
that the axis of the holder was aligned with the axis of 
the lancet member since the lancet member 40 was 35 
guided with the guiding channels 80 with the projecting 
portions (pins 50) provided on the member. 

Then, a tool was produced which can support an 
upper portion of the ejector 48 using the ribs 130 pro- 
vided on the base portion 58, and the ejector was 40 
charged on the tool, which was placed on the arms of 
the handpress. When the tool containing the ejector 
was gradually lowered, the female member 1 00 at the 
lower end of the ejector contacts with the male member 
102 which was provided on the upper portion of the Ian- 45 
cet member. When the tool supporting the ejector was 
further lowered, the spring member 54 was compressed 
and the lancet member 40 was depressed downward 
due to repelling force from the compression, resulting in 
that the first stops 92 on the covered pricking member so 
82 passed through the aperture 26, whereby the lancet 
member was engaged with the engaging protrusion 34 
and stopped. Subsequently to stopping, snap fitting of 
the spring member 54 of the ejector with the lancet 
member was automatically completed. ss 

The above movements in the holder were observed 
fully and precisely through a transparent wall of the 
holder. 

Twenty of the lancet assembly was produced, all of 
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which were smoothly assembled. Only the opening of 
the female member of the ejector had the front and the 
back surfaces, and assembling of the twenty assem- 
blies were carried out without a problem regardless of 
the front and the back surfaces. 

(Ejection Test) 

Using the twenty lancet assemblies thus assem- 
bled, ejection tests were carried out. First, the covered 
member 82 protruding from the holder aperture was 
pulled out. Placing the holder aperture against a sili- 
cone rubber sheet having a thickness of 3 mm, and then 
the ejector was depressed. The lancet member was 
ejected with released from its engagement position and 
retracted inside the holder automatically. All of the 
twenty lancet member was returned into the holder. 
Upon checking them, no ejector was disconnected from 
the lancet member. 

Practical applicability of the lancet assembly of the 
third embodiment of the first aspect has been confirmed 
based on the above tests. 

Claims 

1 . A lancet assembly composed of a lancet structure 
and a holder which is combined with the lancet 
structure characterized in that 

the lancet structure comprises a lancet 
member having a pricking member and an ejector 
which ejects the lancet member; 

an exposed portion of the pricking member 
is covered with a resin. 

2. The lancet assembly according to claim 1 charac- 
terized in that 

the lancet member composed of a lancet 
body and a covered pricking member in which the 
pricking member is covered with the resin, and 

the ejector, the lancet body and the covered 
pricking member are integrally connected together. 

3. The lancet assembly according to claim 1 charac- 
terized in that 

the lancet member composed of a lancet 
body and a covered pricking member in which the 
pricking member is covered with the resin, 

the lancet body is substantially integrally 
connected to the ejector, and 

the lancet body and the covered pricking 
member is separated from each other and they 
have portions which mate with each other, whereby 
they are tightly engaged with each other. 

4. The lancet assembly according to claim 1 charac- 
terized in that 

the lancet member composed of a lancet 
body and a covered pricking member in which the 
pricking member is covered with the resin, 
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the lancet body is substantially integrally 
connected to the covered pricking member, and 

the ejector and the lancet body is separated 
from each other and they have portions which mate 
with each other, whereby they are tightly engaged 5 
with each other, 

5. The lancet assembly according to claim 1 charac- 
terized in that 

the lancet member composed of a lancet 10 
body and a covered pricking member in which the 
pricking member is covered with the resin. 

the lancet body and the covered pricking 
member is separated from each other and they 
have portions which mate with each other, whereby 15 
they are tightly engaged with each other, and 

the ejector and the lancet body is separated 
from each other and they have portions which mate 
with each other, whereby they are tightly engaged 
with each other. 20 

6. The lancet assembly according to any one of claims 
1 to 5 characterized in that a notch is provided at a 
position at which the covered resin is easily broken 
such that the pricking member is easily exposed by 25 
pulling the covered resin along a direction of an 
ejection direction. 

7. The lancet assembly according to any one of claims 

1 to 6 characterized in that the covered pricking 30 
member comprises two pairs of stops which are so 
positioned before use of the assembly that an aper- 
ture of the holder is between the pairs through 
which aperture the pricking member is to pass. 

35 

8. The lancet assembly according to any one of claims 
1 to 7 characterized in that the pricking member is 
in the form of a blade. 

9. The lancet assembly according to any one of claims 40 
1 to 8 characterized in that the pricking member is 

in the form of a needle. 

1 0. The lancet assembly according to any one of claims 

1 to 9 characterized in that the ejector comprises a 45 
spring member made of a plastic material. 

1 1 . The lancet assembly according to any one of claims 
1 to 9 characterized in that the ejector comprises a 
spring member made of a metal material, so 

12. The lancet assembly according to any one of claims 
1 to 11 characterized in that the ejector further com- 
prises a entanglement preventive means. 

55 

1 3. The lancet assembly according to claim 12 charac- 
terized in that the entanglement preventive means 
is in the form of a flap of various shapes. 



17 



n747nrwAi i 



EP 0 747 006 A1 




18 

BNSDOCID: <EP 0747OO6A1 I > 



EP 0 747 006 A1 



Fig. 2 
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Fig. 3 
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Fig. 5 
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Pig. 7 
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Fig. 8 
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Fig. 12 
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Fig. 14 
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Fig. 19 




34 

BNSDOCID: cEP 0747006A1 _l_> 



EP 0 747 006 A1 




BNSDOCIO: <EP 0747006 Al_l_> 



36 




BNSDOCID: <EP 0747D06A1 I > 



EP 0 747 006 A1 





RAJsnnmn- <fp o747nnRAi i > 



41 



EP 0 747 006 A1 



Fig, 27 




SNSDOCID: <EP 0747006A1 l_> 



EP 0 747 006 A1 



INTERNATIONAL SEARCH REPORT 



International application No, 

PCT/JP95/02401 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 6 A61B5/14 300 

According to International Patent aaasification (IPQ or to both national classification and IPC 



FIELDS SEARCHED 



Minimum docurn enta nan searched (daaaifkatioo system followed by classification symbols) 

Int, Cl6 A61B5/14 300 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields aenrehed 

Jitsuyo Shinan Koho 1926 - 1995 

Kokai Jitsuyo Shinan Koho 1971 - 19 95 



Electronic data baae consulted during the interna uo as J search (name of data base and, where practicable, search (emu used) 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



CD-ROM of the specification and drawings 
annexed to the written application of Japanese 
Utility Model Application No, 37307/1992 
(Laid-open No, 88503/1993) (Terumo Corp.), 
December 3, 1993 (03, 12, 93) (Family: none) 
Claim, Figs. 2, 8, Detailed explanation of the 
device paragraph No, (0002) 

JP, 3-30757, A (Miles, Inc.), 
February 8, 1991 (08* 02, 91), 
Claim, Figs, 1 , 5 & BP , 40 387 3, Al 
& US, 4990154, A & US, 5074872, A 

Microfilm of the specification and drawings 

annexed to the written application of Japanese 

Utility Model Application No. 81922/1978 

(Laid-open No, 106692/1979) (F. Hoffmann - La 

Roche & Co, AG, ) , 

July 27, 1979 (27, 07- 79), 

Claim, Figs, 1 to 3 



Relevant to claim No. 



lr 6, 8, 9 



2-5, 10, 11 



2, 4 



pej Further documents are listed in the continuation of Box C, \^\ See patent family annex. 



Special categories of died documents: 

document defiaag the general stale or me an which is sot considered 
to be of particular ret 



later document pnbUsbedafleribe international Cling date or pnority 
date and not in coaflid wit* tbe application bat cited to understand 
the principle or lueory underlying we iaveatioa 



"E" cariier document but published oa or after the international filing dale 
"L" document which may throw doubts on priori rr daimfi) or which is 
cited to establish the pnMkauioa date of another citation or other 
special reason (as specified) 

"CT documeni referring to an oraj disclosure esc, exhibition or other 



"X** document of particular reievaacc; tbe claimed iaveatioa cannot be 
considered aovel or cannot be considered to involve an tnveaUve 
step when the document is taken alone 



-F* document published prior 10 the micrnauoaaj filing date but later thae 
tbe priority date < ' 



"Y" document of pnriieuiir relevance; the d aimed invention cannot he 
considered to involve an inventive step when the document is 
combined with one or id ore other such doenmenu, such combination 
being obvious to a person skilled in tbe art 

"A." docum e nt member of the same patent family 



Date of the actual completion of the international search 
February 7, 1996 (07, 02. 96) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Form PCT/1SA/210 ( 



Date of mailing of tbe international search report 

February 27, 1996 (27- 02. 961 



Authorized officer 



Telephone No. 



sheet) (Juiy 1992) 



43 



EP 0 747 006 A1 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP95/02401 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category" 



Citation of document, with indication, where appropriate* of the relevant passages 



Relevant lo claim No. 



JP, 61-284234, A (Becton Dickinson and Co.l, 
December 15, 1986 (15, 12* 86), 
Claim, Fig. 3 & US, 4677979, A 
& EP, 204892, A2 

JP, 58-92347, A (Becton Dickinson and Co.), 
June 1, 1983 (01, 06. 831, 

Figs. 2, 8 & US, 4449529, A & EP, 81665, Bl 

JP, 7-16218, A (Boehringer Mannheijn G.m.b.H.), 

January 20, 1995 (20. 01. 95), 

Claims 1, 2, Figs, 1, 2 

& DE, 4320463, Al & EP, 630609, A2 



2, 3, 10 



11 



1, 2, 4, 6, 
9 



Form PCT/lSA/210 (continuation of second sheet) (July 1992} 



44 



BNSDOCtD: <EP 



0747006A1_I_> 



